Molecular modeling and pharmacological analysis of species-related histamine H(3) receptor heterogeneity.
Presynaptic histamine H(3) receptors (H(3)R) regulate neurotransmitter release in the central nervous system, suggesting an important role for H(3) ligands in human diseases such as cognitive disorders, sleep disturbances, epilepsy, or obesity. Drug development for many of these human diseases relies upon rodent-based models. Although there is significant sequence homology between the human and rat H(3)Rs, some compounds show distinct affinity profiles. To identify the amino acids responsible for these species disparities, various mutant receptors were generated and their pharmacology studied. The N-terminal portion was shown to determine the species differences in ligand binding since a chimeric H(3)R containing N-terminal human and C-terminal rat receptor sequences exhibited similar pharmacology to the human receptor. Sequence analysis and molecular modeling studies suggested key amino acids at positions 119 and 122 in transmembrane region 3 play important roles in ligand recognition. Mutant receptors changing amino acids 119 or 122 of the human receptor to those in the rat improved ligand binding affinities and functional potencies of antagonist ligands, confirming the significant role that these amino acids play in species-related pharmacological differences. A model has been developed to elucidate the ligand receptor interactions for H(3)Rs, and pharmacological aspects of this model are described.